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Admixtures: 


calcium chloride admixture as concrete cur- 
ing agent 67-69, 71, 72, 74, 75 
water-retentive chemicals, use with non- 
plastic materials 173-187 


Aggregates: 


agrregate-type surfacing materials, coarse- 
graded— 
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use of water-retentive chemicals as ad- 
mixtures in wine dente 173-187 
bituminous aggregates 
capacity for bituminous materials, deter- 


183, 184 


RS 58, 61 
compaction tests. ~~... ..-.---- 55-61 
types, quantities, gradings, mixing and 

spreading methods used in experi- 

mental bituminous-treated  sur- 

faces on sand-clay and mar] bases. 21-42 
vibrator-compacted aggregates, density 

tests 56-61 

compactibility, determination by vibratory 

machine (new) 55-61 


concrete aggregates- 
character as influencing 
cracking, pavement 118 
thermal] coeflicient of expansion and 
contraction of concrete 
interlock as affecting shearing stresses 
in steel reinforcement at weak- 


ened-plane joints _- 210 
type used in mortar specimens in investi- 
gation of concrete curing methods 69 


types, quantities, and gradings used in 

experimental reinforced concrete 
pavement (Indiana) -- 210,21! 

for use in base courses 

possible segregation of fine aggregates in 

sand-clay-gravel base course ma- 

terials, relation to plasticity index 
requirements 17 
study ofsand-clay-gravel materials. 1-12, 16,17 
Air contents of circular track test sections of bi- 
tuminous treated sand-clay-gravel 

bases after traffic tests 

Air curing of mortar specimens in investigation 
of concrete curing materials -. 68-74 

Air jets, use in blasting operations in fill con- 
struction over swamps-.---_- 200 
Air supply systems in stabilometer assem blics- ae 137, 
139-144 


10, 11 


American Association of State Highway Officials, 


criteria for highway marking 189-194, 202 
Angles (steel), use in joints of experimental rein- 
forced concrete pavement. --_-_-- 211, 212 
of concrete ee 87-104, 
17-126, 206, 207 
Asphalt joint filler, use in experimental Bee 
concrete pavement a ; 210 
Asphalts, asphaltic materials, see names of as- 
phaltie materials, a/so Bituminous 
materials. 
Axialsymmetry, problems of: 
in computation of stresses under wtenens 
circular areas--......--- - 21-237 
triaxial shear tests, a 133-144, 153, 154 
\xle loads and axle spacings, relation to critical 
load stresses in concrete pave- 
ments sonen' Oy Lae 
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ar reinforcement of concrete pavements, bar 
mat reinforcement, use 25, 

205-214, 218, 219 
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characteristics of various ” aterials soil 
constants A 39, 43, 58, 174 
crusher-run materials, a mic: ally 
RE are -- 173, 181-187 
graded soils, grading of materials 1-12, 
16, 17, 38-43, 57-61, 17 2187 


mar!, limerock __ 21, 22, 24, 26-32, 36, 38, 39, 42. 43 
mixtures of poet aggregate and clay 
binder____- eee - , 
nonplastic materials— 
serviceability 1-7, 9-12, 16, 17, 185-187 
treatment with water-retentive 
chemical admixtures __. 173-1 
sand-clay...... 1, 3, 6, 9, 11, 12, 16, 21, 22, 25, ‘ 
30-39, 42, 43, 57, $8, 173 (fn 
1-12, 
0, 173 (fn), 187 


5 &o 


sand-clay-gravel__.__- 
16, 17, 57 
specifications for— 
coarse-graded base course materials 187 
sand-clay-gravel _- : . 16,17 
movement, settlement 29-37, 39, 177, 179, 18] 
type and condition, relation to stability of 
bituminous surfaces cae 1-12, 
16, 17, 29-39, 42, 43, 185-187 
Basin-shaped surfaces under loaded circular 
areas, points of greatest shearing 
Stresses On____ - ... 232, 236, 237 
Bates Road tests, r., r. to p- 87, 104, 107 
Bearing areas: 
circular bearing areas— 
loaded circular areas, stresses under 231-237 
of loads on pavements___- 87, 89, 90, 94-96 
shapes of, under tires 87, 89, 90, 94-96, 232 
Bearing power of soils, see Bearing areas- 


Sup- 
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Beckham, W. K., joint author, a__....______ _.. 21-43 
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Belt-line routes in highway improvement plan 65, 66 
Bending stresses in concrete slabs, development 96, 

205, 210 
. 205-214, 218, 219 
acess 231, 232, 237 
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concrete pavements, structural design of _ 102-104 
earth problems, soil mechanics___ ... 153-154 
highway Safety (r., Wisconsin) 148 

Bicyclists, instruction in safe practices Wis 
| re 7, 152 


Billet steel, use as reinforcement in experiment Zz 
concrete pavements .. 205-214, 218, 219 
Binders, binding materials: 
bituminous binders, types used in mixed 
mats on experimental sand-clay 


and marl bases 21-38 
moisture films as binders of nonpk: astic aggre- 
ee, 173 
nonplastic binders, data from study of water- 
retentive chemical admixtures _ 173-187 
plastic binders, clays___.._- 1-12, 
16, 17, 21-43, 57-60, 173, 187 
ee | ee 162 
Bituminous concrete pavements, blended aggre- 
gates for......_. = ae 
Bituminous saute 
as concrete curing agents. __- 67-75 
hot-application materials, warmed mate- 
ee 2, 21, 31, 58, 174 
liquid materials __- ... 21-43, 67-75 
types, quantities, and application methods 
used in— 
construction of experimental! surfaces on 
sand-clay and marl bases, com- 
parative value of various types . 37, 
2, 43 
surface treatment of experimental hoon 2, 


21-37, 39, 42, 43, 17 74 
Bituminous surface treatment: 
as affecting stability of mixtures of granular 


aggregate and clay binder._...__ 173, 175 
of nonplastic materials treated with water- 
retentive chemicals_......_...__ 173-187 


of nae ane mar] base course ae 
21-37, 39, 42, 43 


of ——. oval base course materials. _ 1-12, 
16, 17 
Bituminous surfaces: 
cost data for experimental surfaces_____- 7, 2 
23, 27- -38, 42, 4 
design and construction— 
comparative value of mixed-in-place, 
penetration, and surface treatment 
miethods, South Carolina experi- 
ments....... 21-43 
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Blading operations in base course construction 
21, 26, 2 


27, 32, Fs 
Blasting: 
accelerated settlement of erennmasess 
SRE re ween 202 
mat and underfill errant ind 
costs of. __- 2 * ---.- 197-202 
Blends of aggregates: 
blending curves for we yr gravel, sand, 
and pulverized soil__.-.-------- 59 
determination of best combination for base 
course or surface construction _ 59-61 
in concrete pavements_-.....- 112, 120, 205 


swamp 


“Blow-ups” 
Bond: 
between adjacent slabs in concrete pave- 
ments, prevention by use of joint 
i. eee 120, 122 
between concrete and— 
dowels and prevention of at —— in 
concrete pavements____- 120, 121, 210 
reinforcement of concrete pave- 
ments— 
breaking at joints __ -- 209, 210, 219 
relation to cracking of slab 119, 
205, 206, 209, 210 
steel tie bars at joints, breaking of 122 
in road surfaces and bases, see Binders, 
binding materials. 
Bond stress, allowable unit bond stress in steel 


steel 


tie bars in joints in concrete 
pavements ---- vein SS 
Bonded-steel reinforcement of concrete pave- 


ments, experiments. 205-214, 218, 210 
Bonded tie bars at joints in concrete pavements, 
use : nae - 119-122, 124, 125 
Bonds (highway) and notes, allocations for 
service of, from various State tax 
receipts, 1938_.......-- . 127-130 
Borrow materials, use in reconstruction of em- 
bankments through swamp areas. 198, 


200-202 
eee 162, 231 
Bouyoucos hydrometers, use in soil tests ...._ 13-16 
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T. to p__ 85, 89, 90, 06 98, 103, 115 (fn) ,126 
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Bridge floor design: fr. t6 P...........~......... 230 
Brooming in construction of experimental 

bituminous-treated surfaces____-.. 21,31 
Buchanan, James A. (J. A.), joint author, r., 

|) eae a: 
Buisman, see Keverling-Buisman, A. S. 
Bureau of Reclamation, stabilometers used by... 136, 


139, 140, 142 
67-75, 213 
- 142, 143, 153 


Burlap as — curing agent. 
Burmister, D. 
Busses, motor: 

publicly owned busses in United aston 
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registration fees, receipts from (1938) _.....-.- 79 
registrations (1938) _............--.-- = 7s 
tire equipment and impact factors for opera- 
tion on concrete pavements_._.... 84-85 
Butt joints in concrete pavements. - - _- ___-. 120-122, 
124, 125 
Byeiy, WB. 8: BO Win cvcncndaccccacks Bee 
Bypass roads---.......-.- cangnenmeccaeen ee 
Cc 
Calcium chloride: 
as admixture in nonplastic road ma- 
RUN 6 cotcnascas 173-177, 179, 184-186 
as concrete curing agent --_------ orsesicais (Quer 
surface application to nonplastic “Toad 
materials _- .-- _... 173-175, 181-186 
Calculating board for computation of soil grain 
aises...... 7 ; ae 


Capillary moisture in soils __ 
10, ll, 136, 180, 184, 186, ‘8 
Caravan taxes, motor-carrier tax — from, 
Se etka tonal 80 
Carothers, S. D., r., r. to p_---- beonte 


157, 162, 231- 237 
a: “2H Cc. A., joint author: 


ib nines toate Seep inn Sec iAaigig seston 1-12, 16, 17, 173-187 
top iiieagmillp cme Rawee a teinaiamdnc RitemnTng 173 (fn) 
Casnerande, BGS 5 Xb 2. eee 136, 153 
2 et ee ee ee ee 126 
Cell a Back oy for “testing ‘undersoils (Hol- 
RA ee es eee oie 138-146 
Cement: 


as admixture in micaceous soils, densities 
of compacted mixtures.......- { 
quantity used in mix for experimental rein- : 
forced concrete pavement 2 
Cementing values: 
of materials used in base courses— 3 
crusher-run limestone and slag. _____--- 187 
limestones or marls_--_-_.___-..-------- 26, 39 
see also Binders, binding materials. 
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Centerline marking of highways 7 189-194, 202 
Certificate or permit fees, motor-carrier tax re- 
ceipts from (1938)___.....___- 
Certificates of title (motor vehicle), —— 
from, 1938. __- 9, 168, 170 
Chemicals, water-retentive. use as pari a 
in and for surface application to 
, nonplastic road materials __ 
Chips, stone cover materials, quantities and 
sizes used in construction of exper- 
imental bituminous surfaces__- 2 
24-29, 31-37, 41, 42, 174 
Chuck holes, development in circular track test 
sections of bituminous surface 
treated sand-clay-gravel bases... 5, 6 
Circular contact areas: 
assumption in calculations of relation be- 
tween contact areas of rubber tires 
and wheel loads on pavements, 


173-187 


equivalent circular areas 04-98, 
7 232. 236. 237 
loaded circular areas, stresses under, a 231-237 


of loads on pavements (interior loads, corner 
loads) and stresses produced _- 87-90, 
94-96 
Circular test track: 
aggregate samples from, densities compared 
with densities of aggregates com- 
pacted in laboratory ___- aives ee 


description and r. to p hi ESS 173 
Circular track tests: 
of nonplastic granular materials treated 
with water-retentive chemicals. 173-187 
of sand-clay-gravel. base course materials 1-12, 
16, 17 
Cities: 
“Our Cities,’ report, r__- 65 
residents of, motor-vehicle ow a and 
travel by- 49, 53, 54, 62, 63 


traffic in and near— 
congestion of, relief by highway im- 
provements -_- 62, 65, 66,75 
origins and destinations of (general) 6H 
see also Streets, city 
Clays and clayey soils: 
as binders in soi] mixtures, sand-clay, sand 
clay-gravel._- 1-12, 
16, 17, 21-43, 57-60, 173, 187 
clay layers under foundations, stresses (ver- 
eng at boundaries of, computa- 
231 
clay inal ‘undertaid oy rock, design of -. 
supported b 
clay subgrades— 
subgrade consolidated in laboratory, 
subgrade modulus value 98 
under flexible pavements, supporting 


7-162 


power, relation to thickness of 
pavement 236 
in swamps, stabilization of fills over, by 
blasting . 197-202 
stabilometer test data _- _.. 133, 134, 137, 138 
Clearances of motor vehicles = Lewsey ~ on 
highways ..- 229, 230, 237 
Cohesion in soils 133, 


137-139, 143, 144, 153, 157-162, 198 
Colloid contents of subgrade and base course 
materials used in experimental bi- 
tuminous-treated surfaces (South 


Carolina) 21 
Color blindness in motor-vehicle drivers, test 
data 147 


Coloring of cotton mats used for curing concrete 
pavements, relation to insulating 


qualities of mats 216 
Columbia Pike experimental ———- Arling- 
ton County, 
condition data. : . 206, 207, 218 
steel reinforcement of __- 206, 207, 218 


Column action of concrete pavement slabs_- 
Compactibility: 
of aggregate-type surfacing materials, data 
from studies of water-retentive 
chemicals. ______- 173, 174, 181-187 
of aggregates— 
data for blended aggregates > 
densities obtained by various methods 
of compaction 
limits as determined by vibratory ma- 
chine, _— to field densities of 
aggrega 58, 61 
rates of eenastion of various types of 


112, 113 


58-61 
57, 58 


SEE TSE aE 57 
of soils (various) _______- 2. 


eee - 1-12, 
16, 17, 21-43, 57, 58, 173-187 
Compaction, consolidation: 

of base course and surfacing materials during 

construction, relation to service 
avior_--__- _ 1-12, 16, 17, 55, 58, 187 

of base course materials for bituminous sur- 

faces, settlement of bases (marl, 


sand-clay) by consolidation _._ 32, 34-37 
of concrete pavements, vibration method... 210. 
212, 213 


of experimental bituminous-treated surfaces, 
methods 


1,2. 
“21, , 26, 29, 31-38, 173, 174 
of foundations— 
—— guage of embankments 
19 


157, 
1, 162 


rock and supporting earth fills 


INDEX TO PUBLIC 





Compaction, consolidation—C ontinued. Page 
of foundations—Continued. 
consolidation pressures and their relation 
to failure of undersoils of embank- 
ments 133-144, 153, 154 
settlement of foundations by consolida- 
tion, rate of, determination of 
of samples (soils, plastic materials, etc.) in 
stabilometer tests....._- 135-144, 153 


231 


of soils— 
to increase rigidity of fills : 162 
triaxial shear test data 133-144, 153, 154 
Compaction tests, consolidation tests, of mate- 
rials 1, 2, 9, 10, 17, 55-61, 174, 185, 198 
Compactors, vibratory: 


new machine __.____-- 55-61 
types used in construction of experimental 
reinforced concrete pavement 212, 213 
Compressed air systems in stabilometer assem- 
blies_ 134-137, 139-144 
Compressible fillers, use in joints of concrete 
pavements 120-122 
Compression: 
direct compression— 
as cause of concrete pavement failures, 
comparison with column action 113 


compaction of aggregates by, compari- 
son with compaction by other 
methods 55, 57, 58 
in extreme fibers of flexure specimens (con- 
crete, mortar) incompletely satu- 
rated 
see also Compaction Compaction 
Compression devices. 
Compression devices used in triaxial shear tests. 138 


Compressive strength of concrete: 144, 153, 154 
compressive failures in concrete pavements 


tests 


as caused by column action 112, 113 
relation to— 

age of concrete 113 

length of slabs 113 

core tests of concrete cured by cotton mats 216 


data for— 
average paving concrete 93 


crushed stone concrete, Ohio Post Road 118 
gravel concrete, Ohio Post Road 118 
relation to modulus of elasticity : 93 
Compressive stresses in concrete pavements 97, 
99, 112-114, 120, 122, 205 
Concrete: 
age, relation to strength 108, 109, 113 
strength— 
ultimate strength, relation to factors of 
safety in pavement design 83, 
86, 87, 108, 126 


see also Compressive strength — Flexural 


strength—Tensile strength 
Concrete pavement slabs: 
design 
cross sections .. 107-112, 126, 209 
r.top 103, 104, 107, 126, 206 (fn), 207 (fn) 


structural design, application of the re- 
sults of research to 83-104, 
107-126, 207 (fn) 
thickened-edge design, thickened-end 
design 86, 97, 107-112, 118, 120-126, 209 
see also names of features of design. 
dimensions (general) 
data for experimental reinforced con- 
crete pavements 206, 
relation to temper ature warping stresses 
developed in slabs 96-102, 109-112, 207 
length(s)— 
increase through use of nana —- steel 
reinforcement . 118, 207-209 
practice, trend of __- = 205 
relation to— 
stress development in 


200 


and cracking of slabs ty 98, 
100-102, 109-117, 123, 126, 205-209, 218, 
219 


steel reinforcement 206-209, 219 
moisture content, see Moisture content (of 
concrete). 
movement— 
horizontal movement, length changes 
as affected by subgrade resistance 112- 
118, 205, 209, 210 
measurement, device used for 214, 218 
of reinforced concrete pavement slabs, 
Indiana studies _- 209, 210, 212, 214 
temperature variations— 
between upper and lower surfaces, tem- 
perature differentials 96-102, 
112, 118, 123, 126, 205, 207 
daily range— 


in average slab temperature._._.... 117 
relation to daily range in air tempera- 
ture. - Sista dabases 117 
thickness— 


relation to— 
stresses developed in slabs, stresses 
in slabs of uniform thickness 85, 
87-94, 96-103, 107-112, 117, 125, 207 


subgrade resistance...___________ 114, 115 

requi thickness to resist load a. 
computation....._......_._- 08 
volume changes. --_...-...._.___.___- 96, 205 


warping and oa caused Ss - 86, 

, 89, 90, 96-103, 107-112, 118-123, 

otitis 126, 205, 207-210 
data for experimental reinforced con- 

crete pavement sections ____ 208 (fn), 209 
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Concrete pavement slabs— Continued. Page 
width—Continued. 
relation to warping stresses, develop- 
ment in slabs_- 96-99 
Concrete pavements: 
curing, see Curing of concrete. 
marking, striping, State practices 189 
reinforced concrete pavements 
design of reinforcement 112. 


118-120, 126, 206-209, 214 
experimental reinforced concrete pave- 
ments— 
Arlington curing experiments... 206, 207 
Columbia Pike __- .. 206, 207, 218 
experiments with continuous rein- 
forcement, a__- 205-214, 218, 219 
Indiana experimental pavement 207- 
214, 218, 219 
stresses in, analyses of 83-104, 107-126, 205-210 
Consolidation, see headings beginning Compac- 
tion. 
Contests, safety, in highway safety promotion 
(W isconsin) Sar tekabdichinn 148, 151 
Contraction: 
of concrete— 
longitudinal and lateral contraction of 
concrete pavement slabs 
118, 125, 126 
subgrade resistance to__- 205 
thermal coefficient of expansion and con- 
traction 96-102, 112, 116, 118 
of steel reinforcement in concrete slabs 208 
Contraction joints in concrete pavements: 
spacing - 113, 114, 120, 205, 209 
transverse contraction joints, types and effi- 
ciency of ‘ 120-126 
types used in experimental reinforced con- 
crete pavement __. 209, 210 


112 
209, 219 
908 210 


Contraction stresses in concrete paveme ntslabs. 112 
117, 205 

Coordination tests of drivers of motor vehicles 
(Wisconsin) 146 


Core tests of conerete, see Compressive strength 
of concrete. 
Corner formulas for computation of stresses in 
concrete pavements ST UO 
Corner loads on concrete pavements 


bearing areas of, shape of in Westergaard 
analysis _ _- 95-96 
see also Corner stresses in concrete pave- 
ments. 
Corner stresses in concrete pavements: 
as affected by joints in pavements 125 
corner load stresses— 
analysis and computation of ST 
97, 99, 101-103, 107, 110, 125, 207 
relation to edge load stresses _ 125 


corner warping stresses, computation of 
stresses at free corners and at joint corners, 
difference between 
Corps of Engineers, United States 
bilometers used by__. 


99-101 
, 125 
Army, sta- 
- . 135, 136, 153 
Corrosion: 

of steel reinforcement of concrete pavements, 


prevention 20s 
of steel tie bars in joints of concrete pave- 
ments, prevention 122 
Cotton mats as curing agents for concrete pave- 
ments: 
cost of, a sical 215-216, 219 
effectiveness ‘ 67, 74, 216, 219 


Counters and detectors, traffie 195-196, 203, 228 
County (and State and municipal) ownership of 

motor vehicles 167 
County roads and local roads: 


county roads and township roads, mileage 


data (United States). 46 
funds for, from various State tax re ceipts, 
attr 127-130 
County safety councils, act vities of (Wi isconsin). 145- 
152 


Cover materials used on experimental bitu- 
minous surfaces 3 2, 
24-29, 31-37, 41, 42, 174 
Cover plates, use in structural steel joint assem- 
blies in experimental reinforced 


, concrete pavement 212 
Covers, metal, use in wet burlap curing of mortar 
specimens __- 68 


Crack survey of experimental reinforced con- 


crete pavement, proposed. 214 
Cracks: 
in bituminous surfaces 
on chemically treated nonplastic ae 
materials Facee 180 182 
on sand-clay and marl bases __ -37, 39 
on sand-clay-gravel bases SOE. 3-45 
in concrete pavements— 
as affecting impact reactions to wheel 
_. eee : 85, 86 
edge strengthening along cracks. 112, 118 
formation_. 98, 


99, 111-113, 117-120, 125, 126, 205-209, 
214, 218, 219 

maintenance, relation to effective width 
of expansion joints 113 


spacing in experimental reinforced con- 


crete pavement..___..___- 207, 218 
widths— 
imation of... ..............< 119 


relation to elongations of steel rein- 


forcement 119 




















Page 
Critz, Paul F., joint author, a 21-43 
Crushed stone: 
percentages and gradings in blended aggre- 
gates of the type used in biturni- 
nous concrete 60 
quantities and sizes used in construc tion of— — 
bituminous-treated surfaces on sand- 
clay and = mar! bases, experi- 
mental... ; 22-37, 40-42 
reinforced concrete pavement, experi- 
mental. 219, 211 
use for surfacing of road built over swampy 
area. 197, 202 


see alsa Crushed stone concrete—-Crusher- 
run materials. 

Crushed stone concrete, comparison with gravel 
concrete in respect to strength, 
modulus of elasticity, thermal 
coefficient of expansion 118 

Crusher-run materials: 


as base course materials and as surfacing 


materials in studies of water- 
retentive chemicals. - 173, 181-187 
spec ification limits 184, 185, IST 
Cummings, A. E 232 


Curbs, lip-curb design of concrete pavements 107 
Curing blankets (burlap and jute) as concrete 

euring agents 67-7 
cabinet, use for mortar specimens 68, 69, 71, 7: 
of concrete: 


Curing 
Curing 


as protection of pavement concrete from 
temperature warping. ag 
cost of curing concrete pavements with 
cotton mats, a . 215-216, 219 
cracking of pavements slabs during curing, 
data for pavements constructed on 
loess soil 118 
materials and methods 
investigations of 67-75, 
104, 118, 206, 207, 215-216, 219 
used in construction of experimental 
reinforced concrete pavement 21% 
r. top. 104, 20) (fn 
specifications (standard), development of 
tests for use in ; 67-75 
Curves, highway: 
design— 
Argentine method, adaptation of hand- 
wok to 217 
transition curves, handbook on, publica- 
tion notice of_. 217 
maximum curvature of experimental “con- 
crete road in Indiana 208 
striping of, marking of, State practices 189-194 
Cushion tires (motor vehicle), vertical deflec- 
tions under impact and equivalent 
static loads 05 


Cushioning qualities of motor vehicle tires, rela- 

tion to impact reactions of con- 

crete pavements. .............. 84. 

85, 94-96, 100-103, 126 
Cutback asphaltie materials 
as concrete curing agents 

types and quantities used in construction of 

experimental bituminous-treated 

surfaces --- 21-28, 30-34, 36, 37, 39, 42 


67-75 


D 
Defleetions: 


in concrete pavement slabs under wheel 
loads. . : 87, 118, 122, 207, 210 
in tires (motor vehicle), vertical deflections 
of solid and cushion tires under 
impact and equivalent static 
loads = 95 
see also Strains. 
Deformations: 
in concrete pavement slabs— 
as affected by duration of application of 
load, static load test data - ST 
as caused by stresses above fatigue lim- 
its 86 
Poisson’s ratio as applied to concrete... 87-91, 
100-104 


in plastic materials under load, stabilometer 
tests of - 133-144, 153, 154 
in soils under load— 
data for clay strata underlaid by rock 
and supporting earth fills ..- 157-162 
deformation without volume change as 


critical density of soil 136 
measurement and a for. use 
eee _.. 133-144, 153, 154 


relation to— 
cohesion of soils_____ __ 137-139, 143, 144, 143 
friction (internal) in soils 137 
139, 143, 144, 153 
pressure distribution over circular 
ee eee 232 


stress-deformation diagrams and t use of 138, 


1: 53 
triaxial shear tests, a__._-- 133-144, 153, 154 
Delft Laboratories, r., r. to p..- 135, 136, 138-140, 143, 153 
Density (ies): 
of aggregates compacted by vibratory ma- 
chine— 


calculation, method of __.___..-. 56, 57 
comparison with density (ies) obtained 
by other methods of compaction _ 57, 58 


values for various types of es. 56-58, 61 
of blended aggregates_- . 5961 
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Density(ies)—Continued. Page 
of circular test track sections compacted 
under traffic— 
comparison with density(ies) of labora- 
tory compacted aggregates 9, 
10, 58, 185-187 
comparison with density (ies) obtained 
by vibration, data for sand-clay- 
gravel base course materials 9, 10,17 
data for nonplastic materials treated 
with water-retentive chemicals 176, 
185-187 
of crusher-run surfacing materials used in 
studies of water-retentive chemi- 
cals 174, 185, 186 
of experimental bituminous-treated surfaces 
on sand-clay and marl bases 
comparison of original and final gradings 
of aggregates with Fuller’s curve 
for maximum practical density 4()-42 


r ; 27, 30, 31, 36-43 
relation to crushing of aggregates under 


service conditions 10-43 
of field samples of hot, plant-mix surfacing 
materials, comparison with dens- 
ity(ies) of laboratory compacted 
aggregates AS 
of soils 
critical density(ies) of sands, determi- 
nation 136, 153 
maximum density(ies) of base course 
materials 
as obtained by drying as well as by 
compaction 17 
importance of compaction to 17 
see also Density tests—-Specific gravity (ic 
Density tests, compaction tests, of materials 
Proctor compaction tests 1, 2, 17, 174, 185 


vibratory compaction tests 2, 
9, 10, 17, 55-61, 174, 185 
Design, highway, see names of types of highways 
and names of features of design 
as concrete aggregate, influence upon 
thermal coefficients of expansion 
and contraction of concrete o7 
Displacements, surface, of bituminous test sec- 
tions of circular track 3-10, 
17, 175-183, 185, 186 
data from studies of motor-vehicl 
passings on highways (sight dis- 
2» 


Diabase 


Distance 





tances, passing distances) 230, 237 
Distance judgment tests of drivers of motor 
vehicles (Wisconsin) 146, 149 
Distillates of cut-back asphalts used in experi- 
mental road in South Carolina 
analysis 22 
character, relation to amount of fines r 
quired _- 12 


Distillation test data for bituminous materials 
used in construction of experi- 


Ditches: mental surfaces in South Carolina 22 


relief ditches at sides of fills over swamps, 
making by blasting 198 
side ditches, use on experimental bitumi- 
nous-treated road 22, 38 
Divided highways, recommendation 
Dowel caps, dowel sleeves 120, 121, 128 
Dowel-plate expansion joints in concrete pave 


200 


ments 121, 124 
Dowelled joints in concrete pavements: 
efficiency 122-125 
use in experimental reinforced concrete 


pavement 209, 210, 212, 213 
Dowels for use in joints of concrete pavements: 

bond with concrete, breaking of 120, 121, 210 
design 120-123, 212 
embedment in concrete slab, effective 123 
installation method 121-123, 212 
length oe 123, 210 
load transfer, relation to width of joint and 


diameter of dowel 12: 

pavement failure at_- 12: 

spacing_--__- : : 122-124, 210, 21 
Drainage: 


of base courses and road surfaces 1], 
17, 22, 27-32, 35-38, 42, 107, 118, 176, 
178, 181-184, 202 


of fill soils 162, 198, 202 
Drilling operations and costs in fill construction 
y blasting 198-202 
Drivers of motor vehicles: 


driving habits 147, 150, 189, 221-230, 237, 238 
driving testing equipment, use in Wis- 

consin : . 145-147, 149, 152 

education in highway safety 145, 149, 150, 152 

Drying methods and equipment : 2, 


, 10, 17, 26, 29, 31, 34, 36, 39, 56, 177. 
179, 180, 186, 216 
Ductility, test data: 


for bituminous materials used in experi- 


mental surfaces. ____- 22 
for extracted bitumen from experimental 
bituminous mats on sand-clay 
bases ______- 34 
Dummy joints, weakened-plane joints, ‘use in 
concrete ee i 121, 
ae 122, 124, 125, 20-213, 218, 219 
Dust: 
formation on roads 26, 173, 180, 182-184, 186 
loss in vibrator-compacted aggregates... __. 57 
rock dust, compaction by bhamentesil ma- 
chine____- ‘ : 56 


“99-49, 
55, 57, 60, 61, 173-186 


use as bituminous aggregate _- 


20 








rage 
Dust ratios of several materials 1, 57, 60, 61, 174, 184-186 
E 
Earth and gravel roads: 
bituminous-treated soil bases 1-12, 


16, 17, 21-43, 173-187 
travel and operating costs of rural mail-car- 
rier motor vehicles on - 217 
Earth coverings (wet) as concrete curing agents 67 
varth pressures against retaining — triaxial 
shear test data 133-144, 153, 154 
arth problems, solution by analyses of stresses 
under loaded circular areas 231-237 
dge loads on concrete ns hea 
contact areas of _ 87,90, 95, 96 
stresses produced by 85-96, 
101-104, 107-112, 122, 123, 125, 126, 207 
idge strengthening at joints in concrete pave- 
ments. . 111, 112, 118, 120-122, 1 
‘dge stresses in concrete pavements: 
analyses of. 85-104, 107-112, 118, 122, 123, 125, 126, 207 
relation to— 
corner stresses and interior stresses 
&8, 92-94, 96-99, 107, 


25, 126 


_ 


, 125, 07 


lengths of slabs 98, 102 


Edge warping of concrete pavement slabs and 
stresses produced by___-- 96-103, 
107, 110, 123, 124 
Edges, thickened: 


of bituminous mat on experimental bitu- 
minous-treated surface on sand- 
clay base aad 32 
of concrete pavements 


- .s 86, 
97, 107-112, 118, 120-126, 209 


“dueation: 

funds for, from various State tax receipts, 1938_ 127- 
130 

in highway safety, methods and costs 

(Wisconsin) 145-152 

Elastic limits of steel and relation to design of 
concrete pavements 83, 119, 207-200 
isotropic materials under loaded 
circular areas, stresses in 231-237 


Elastically 


Elasticity: 
of concrete— 
data from analyses of stresses in concrete 
pavements 87-00, 
92-94, 96, 98-103, 112, 118, 207 
modulus of— 
comparative data for gravel concrete 


and crushed stone concrete __- 118 
determination, r. to p_- 104 
relation to compressive strength, de- 

sign recommendations 93 


value suggested for general use o4 
of soils, elasticaction ofsoils_. 38, 114, 116, 117, 133, 198 
of steel reinforcement of concrete pave- 
ments_. flee .--. 83, 119, 207-209 
theory of 
application in solution of earth prob- 
lems. REA ESSS 157-162, 231-237 
r. to p . 157 (fn), 
232 (fn), 233 (fn), 
Electrical equipment, use with traffic recording 
instruments : +“ 203, 228 
Embankments: 
accelerated settlement by blasting, a 197-202 
pressures on and stresses in soils of, triaxial 
shear tests_- 133-144, 153, 154 
‘ae 5 See .. 55 (fm), 58 (fn) 


158 (fn), 
234 (fn) 


Emmons, W. 
Emulsions: 
asphalt emulsions, use 21-43, 67-75, 216 
rubber (latex) emulsions as concrete curing 
ee ee ee --. 67-75 
Erosion, prevention of____- 
Excavation in fill construction 
Excess-taking of land for highways____________- 6! 
Exhibits, use in highway safety education 146, 151 
Expansion caps, use in dowelled expansion 
joints in concrete pavements__._ 120, 121 
Expansion joints in concrete pavements: 
spacing and width of _. 112-114, 119, 
120, 125, 205, 207, 209, 212, 218, 219 
transverse expansion joints, types and effi- 
ciency of 120-126 
types used in experimental reinforced con- 
crete pavement. .. 209-213, 219 
Expansion of concrete: 
amounts, data for test slabs______- 113, 114 
longitudinal and lateral expansion of con- 
crete slabs . 112-114, 125, > 209, 219 
subgrade resistance to_ . 205, — 210 
thermal coefficient of expansion and con 
ee OE ees 96-102, i “116, 118 
Expenditures, highway: 
funds for, from various State tax receipts, 


7.107 
on 161, 19. 202 


Secwtiobak 127-130 
see also headings beginning Federal- -aid, also 
Improvement, highway. 
Experimental roads and test sections: 
bituminous surfaces - - --- 


——e 
16, 17, 21-43, 57, 58, 173-187 
concrete pavements— 


Arlington tests. 87-104, 107-118, 122-126, 206, 207 
reinforced concrete pavements. 206-214, 218, 219 
usefulness of experimental roads in study 


of concrete curing materials___- 67 
Explosives, use in accelerated settlement of em- 
bankments SCR ee 97-202 


Express highways 


depressed highw ays._... etiees oa 66 
need through and around cities __ _.. 65, 66 
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Page 
Eye examinations in tests of drivers of motor 
WER cadesnctessazccss 


Fabric, welded, as steel reinforcement of con- 
crete pavements 125, 205-214, 218, 219 


Fascines, use as reinforcement of earth fills...... 162 
Fatigue limits of concrete: 
eee 
design stress in relation to.__- . 86, 108, 1: 28 
4) 103 
under continuous fatigue loading ‘and under 
loading with short rest periods_- 86 
under impact loads_--.......---.------- eer 86 
under pavement loading conditions... ..-- 108 
under static loads..........-....-------- ‘a 86 
Federal-aid grade crossing projects, status of _- 81, 
171; rear covers of Nos. 1-3, 5-7, & 12 
Federal Aid Highway Act of 1938, r___.._.---- 65 


Federal-aid highway projects, status of._..._ 18, 44, 64, 
82, 105, 131, 155, 172, 188, 204, on, "239 
Federal-aid secondary or feeder road projects, 
a 19, 106, 132, 
156, 240; rear covers of Nos. 2-4, 8-11 
Federal Land Authority, recommendation... __- 75 
Federal ownership of motor vehicles---.--------- 167 
Feeder roads: ‘ 
Federal-aid secondary or feeder road projects, 
ie REE Sa 19, 106, 132, 
156, 240; rear covers of Nos. 2-4, 8-11 
inclusion in Master Plan for improvement of 
national highway system -_-_- 66 
Fees, see Licenses, permits, etc. (motor- fuel, 
motor vehicle)—Registration fees 
(motor vehicle). 
Felt, tarred, as joint filler in concrete pave- 
ae --- 120, 121 
Fiber, impregnated, use in joints ‘in experi- 
mental reinforced concrete pave- 


a catabberetatennoneideaee 210, 212 

Fillers: é 
dust, use in bituminous mixtures. ----- 22-42, 
55, 57, 60, 61, “173-186 

joint fillers for use in concrete pav ements... 111, 


114, 120-122, 125, 210 
Fills, earth: 


construction— 
over pene Gs, ¥. 00 P...---....-----+-. _ 154 
over swamps by use of blasting pistes . 197-202 
design of fill su —_— by clay underlaid 
8 a ae eee 157-162 
Films, use in highway city education __-- 145- 


148, 150-152 
Finance, highway, see headings beginning Fed- 
era -aid, also Expenditures, high- 
way—lImprovement, highway— 
Revenues, highway. 
Fines and penalties, receipts from in connection 
with various State taxes . 77,79, 170 
Finishing of concrete pavements, methods and 
equipment used in construction of 
experimental reinforced concrete 
pavement_ 212, 213 
First-aid methods, training ‘of traffic officers in.. 150 
Flexible pavements: 
design— 
analyses of stresses under loaded circular 
areas as guide in____..._...-.--- 231-237 
i) 153, 231 (fn), 236 (fn), 237 (fn) 
use of triaxial shear tests in... 133-144, 153, 154 
thickness, relation to supporting power ‘of 
oO” SSeS 231, 236, 237 
see also Bituminous surfaces. 
Flexural strength of concrete: 
as affected by curing materials and methods, 
data for mortar specimens. ---___- 67-75 
data for paving concrete, average 93 
ultimate flexural strength, design stress in 
REE ACES 86, 108, 126 
Floats, type used in finishing of experimental 
reinforced concrete pavement... 213, 214 
Forest roads, see Park and forest roads, etc. 
Foundations, soil: 


design— 
of fills supported by clay underlaid by 
I ech aceinls ctancnigitawiengelehen’ ‘157-162 
peeesure distribution problems_---... 231-237 
for rigid loads, triaxial shear tests of-_-- + 
, 15 


Four-lane highways: ‘ 
four-lane divided highways, recommendation 66 
striping at change from two- or chree-lane 


highways -______. epemanieediae: ee 
Franchise taxes, see Licenses, ‘permits, ete. 
Franklin Falls Dam, cohesionless’ materials 
ee Sere 153 


Freezing: . 
and thawing— 
of bituminous surfaces and effects of _. 4-6, 
8,17, 28 
of —_ materias, testing after subjection 


‘ees 153 
of soaieln pavements and their subgrades 
during curing of pavements, pre- 
vention by use of cotton mats__._ 216 
of subgrades— 
frost-heave of surfaces on clay nae, 


prevention __..____. 198 
subgrade resistance of frozen ‘materials. 114 
Friberg, Bengt F____.-_._..-___-- 104, 122, 124, 125 
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Friction: Page 
between layers of dissimilar earth materials, 
assumption in computation of 

stresses under loaded areas - 231 

internal friction in soils . 133, 137-139, 

143, 144, 153, 157, 158, 161, 162 
Frictional resistance of subrgades, see Subgrade 

resistance. 

Fuller’s ideal curve for maximum practical den- 
sity, comparison of aggregate 


gradings with _- ; 40-42 
G 
Gages: 
micrometer dial gages, use with vibratory 
machine. __- 55, 56 


pressure gages, Manometers, used in stabil- 
: ometer tests _- . 133, 134, 137-143 
Gasoline, see headings beginning Motor-fuel. 


Sere 126 

Generali funds (State, local), allocations to from 
various State tax receipts, 1938 7-130 

German inv estigations of earth pressures against 
retaining walls___- - 133, 153 
Glare tests of drivers of motor vehicles __. 146, 149 
Glass pressure chambers, use in stabilometers R 
140, 142 

Glycerine, use in pressure chambers of stabil- 
SS .. 136, 137, 143 
Goldbeck, A. T_ a cinarte ... 87,104 
Goode, J. F., joint author, @ : , 55-fil 
Goodrich, E. P__- es a ting 133, 134, 153 


Grade crossings: 
Federal- “ grade crossing projects, status 
eae fe 81, 17 i rye 


“of Nos. 5-7, 9-12 
pavement striping at___..______ 192 
Grade tests of motor vehicles--__-__-. ae * 
Graded soils: 
specifications— 


for aggregate-type surfacing materials __ 183-187 
for base course materials _ 11, 12, 16, 17, 185-187 
see also Base ccurses. 
Grades, highway: 


data for— 
experimental reinforced concrete pave- 
ment. 208 
pavement used in grade tests of motor 
vehicles _- i 228, 229 
motor vehicle passings on ee 229, 230 
reduction of, recommendations _____- 66, 230 
Grading of aggregates: 
as affected by conrpaction method ... 57-61 
data for— 
blended aggregates. _.____ .. 59-61 


materials used in— _ 
experimental reinforced concrete 


pavement. - 211 

mortar specimens in tests of concrete 
curing methods 69 
studies of water-retentive chemicals. 173, 
174, 183-187 


variations in, effects on sand-clay-gravels 
when used as base courses for bitu- 
minous surfaces _- .. 1-12, 16,17 

variously graded aggregates for use in bitu- 
minous-treated surfaces, relative 


merits of, study of . 21-43 
Grain pressures in model bins, me: isurement__ 133. 
‘ 134, 153 

Grain size determinations in soil tests, hydrorm- 
eter test data__....____ 13-16 

Granite aggregates: 

influence upon thermal coefficients of expan- 

sion and contraction of concrete 97 


use in— 
experimental bituminous-treated sur- 
faces on sand-clay and marl bases — 21-43 
test sections of circular track in studies of 


water-retentive chemicals_..____ 173-187 
Granular materials: 
nonplastic granular mixtures, treatment with 
water-retentive chemicals _.._. 173-187 
use on undersoils of fills__ 162 
see also names of granular materials, also 
Base courses 


Gravel: 
as concrete aggregate, gravel concrete _ 118, 210, 211 
as constituent of base course materials, sand- 
clay-gravel base courses - 1-12, 
16, 17, 57-60, 173 (fn), 187 
- 162, 198, 202 


121, 
122, 209, 212, 213, 219 


Gravel courses, gravel layers - 
Grooves, formation in concrete slabs 


H 
Harvard University, stabilometers used by.____ 136, 
140, 142, 143 
|’ OS Se ES : . 86,103 
Hawthorne, George Edward___ 236 
Heaving of soils__.................._.- 4-6, 8, 17, 83, 198 
Hencky, Heinrich_.________...._______. 158-162, 232 
Hennes, method of applying load to stabilometer 
aR ae 142 
DE abe aaccawebanse 125 
Highway Research Board: 
annual meeting of, notice of __ a - 170 
a Ni nd asuncateccus 143 
Highways of History, publication notice_...____- 154 
marking of pavements over hill crests__.__- 190-194 
motor vehicle passings on_________- 4 
motor — performance on, grade tests 
oO —' 








Page 

Hinge action of joints in concrete pavements ;. 
120, 121, 4 

Historic highways, "top... 154 
Hogentogler, C. A. scat 1uthor, a . 133-144, 153, 154 
Hough, B. K., Jr : Pe 162 
| " *} A ee a "135, 138, 140, 153 
Huizinga, Professor........-.- SREE aA BSS 153 


Humidity, as affecting: 
action of water-retentive chemicals when 
used as admixtures with “—— is- 
tic materials - 174, 175, 186 
curing of mortar specimens . 67-69, 74,7 
Hveem, F. N 133, 134, 138-140, 153 
Hydrometer tests ‘of soils, simplified winnesianens ition 


of test data, | Be Ee .-. 13-16 
Hydrometers__._...._- . 13-16 
Hydrostatic pressure in clay soils supporting fills 161 
Hygrometers, use, r____- ; 174 


Illinois, University of, bulletins on bridge floor 
design, publication notice 230 
Impact factors for use in structural design of con- 
crete pavements Sa oe 85, - 1: 26 
Impact reactions - sone rete pavements 87, 
5, 96, 98, 100-103, 108, 112, 118, 136, 205 
Improvement, nieteer: 


master plan for___.____- ieee . 65-66, 75 
on basis of road use ___. ___ 45, 54, 62, 6 3, 217 
Index to PUBLIC ROADS, publication notice..." 15 2 
Insulating qualities of cotton mats used in curing 
concrete pavements. ___ 67, 216, 219 
Interregional highways, national sy stem of, plan 
__ SS EE aaa 
Intersections, highway: 
approaches to, eiraing Of. ...............-. 102-104 
no-passing zones at_. 192-104 


Iowa Engineering Experiment Station, research, 
cost of operating rural- mail- carrier 


motor vehicles 217 
Isotropic materials under loaded circular areas. 

Stresses in __. 231-237 
Isotropy, assumption in analysis of settlement 

of soils by consolidation 231 

J 

Jackson, F. H., joint waren a : 67-75 
James, E. W_._..- 198 (fn 
Jamieson, J. A 133, 134, 143, 153 


Joint fillers for use in concrete pavements 111, 
As 114, 120-122, 125, 210 
Joints in concrete pavements: 


as affecting impact reactions to wheel loads 85, 

‘ ’ 112, 118 

as restraint to warping of concrete Ys, 

; 99, 120-122, 126 
design- 


efficiency of various joint types 120-126 

types used in experimental reinforced 
concrete pavement (Indiana). 209-214, 
218, 214 

spacing and its relation to development of 
Stresses in slabs_. 112-114, 119, 120, 
125, 205, 207, 209, 210, 212, 218, 219 
structural steel joints, use 209-214, 218, 219 

width _ - ----- 113,114, 120, 123-125, 

Jiirgenson, Leo 134, 136, 142, 143, 153, 
Jute and burlap curing blankets for concrete 





Kellermann, W. F.: 
as joint author, a 47-75 
rT, twp... 104, 126 
Kelley, E. F., a, fF 83-104, 107-126, 207 
Kerosene, use in vibratory compac tion tests 9, 
Ke verling- Buisman, A. 8, stabilometers used 
by ....----- 134, 138, 140, 142, 153 
Koenitzer, L. H ; 2 88, 104 
Krey method, use in computation of supporting 
power of soils beneath fills___ 162 
Krynine, D. P : 232, 235, 236 


Labor requirements and costs: 
in blasting operations in fill construction over 
swamps. 200, 201 
in curing = ‘pavements with cotton 
sata il a AE ade 215, 216, = 
in rural mall delivery by motor vehicle _ 
Lancaster, R. J 


NA 1 os 
Land, acquisition in highw ay improveme nt pro- 
ee... «<< POR A _.. 65, 66,75 
Landscaped express highway REE vinncabenes 66 
Lanes, traffic: 
brake testing lanes____ __ 149, 152 
extra lane for slow moving vehicles on 
(SE See Seiad 230 
: tS a eae 189-194, 202 
Latex as concrete curing agent... 67-75 


Leaching tests of chemically treated sections of 
circular test track. . 176-179, 180 
Teakage (of fluids, air) from compression cham- 
bers of Stabilometers, prevention _ 134, 


143 

Level measurements of reinforced concrete pave- 
ment...... ators 214, 218 
Leveling rod with special ‘attachment _. 218 


Levers, use in application of load in triaxial shear 
tests of materials ______ 140 
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Page 
Licenses, permits, ete. (motor-fuel, motor- 
vehicle) 
receipts from, eee 5. -77, 79, 80, 168, 170 


see also Rural mail-carrier motor vehicles. 

Lightburn, F. E _ 89,93, 104 

Limerock as base course material 26, 38. 39 
Limestone aggregates: 


blending curve for crushed limestone and 
artificial limestone sand oo 

influence upon thermal coefficients of expan- 
sion and contraction of concrete O7 


use in test sections of circular track in studies 
of water-retentive chemicals. . 173, 187 
Limestone dust as component of blended aggre- 


gates 60, 61 
Lip-curb design of concrete pavements ga 
Liquid bituminous materials: 
as concrete curing agents 67-75 
densities Obtained by paving mixtures con- 
taining 58 
use in construction of experimental bitumi- 
nous-treated surfaces ‘ . 21-43 


Liquid limits of soils l, 
16, 21, 39, 173, 174, 183, 198 
Liquids: 
liquid compounds as concrete curing agents . 67-75 
use in pressure chambers of stabilometers 134- 
140, 143, 144 
see also Liquid bituminous materials. 


Load stresses in concrete pavements . 83-96, 
98-104, 107-112, 122 126, 205, 207, 210 
Load transfer by joints in concrete pavements LiL, 


122-126, 205 
Loaded areas: 


circular loaded areas, stresses under, a 231-237 
earth pressures under, nie” aoe 
tests 3-144, 153, 14 


plane strain conditions in, analysis a ‘design 
of fill supported by clay underlaid 


by rock . 157-162 
Loading diagram for blasting swamp mat and 
underfill a 201 
Loads 
application methods and applied loads in 
various tests of materials 55-58, 


69-71, 86, 133-144, 153 
breaking loads of mortar specimens in tests 
of concrete curing materials 69-71, 73 
concentrated loads on bridge floor slabs, 
r.top 4 ‘ eras 230 
of motor vehicles— 


mail-carrier motor vehicles (rural), 
r.top 217 
trucks used in grade tests ceiaididiniits 230 
on concrete pavements 
impact loads 83-87, 95, 
96, 98, 100-103, LOS, 112., LLS, 126, 205 
static loads 83-87 


94-96, 98, 100-103, 108, 12 ¥) 

on wheels of circular test track 4, 5, 7, 173 
Local roads and streets: 

funds for, from various State tax receipts, 

1938 127-130 


improvement of, recommendations 66, 75 
travel on, road-use Study data _.. 45-54, 62, 68 
Loess subgrades 118 
Longitudinal cracks 
in biturminous-treated surfaces on sand-clay 
bases 36 
in concrete pavements, prevention by joint 
design. _. ‘ 120, 126 
Longitudinal joints in concre te ‘ps ave ‘ments 7 OS, 


99, 119-126, 208, 200 
Longitudinal profiles of circular track sections 
in study of sand-clay-gravel base 

course materials __ : 10 


Longitudinal profilometers.__...._....._---- 7-10, 175 
Longitudinal steel reinforcement of concrete 
pavements. _.-.- 119, 


120, 205-214, 218, 219 

Longitudinal warping stresses in concrete pave- 
ments. ..... : : 97-99 
Love, A. E. H.. 231-237 

“Lucite” ey linders as pre ssure chambers of sta- 
DONG so ccwaniwasastaakinae 137, 140 

M 

Mail-carrier motor vehicles, rural, operating 

a a Sa ee = wig 


Maintenance: 
of bituminous-treated surfaces on sand-clay 





and marl bases, maintenance 
costs __ ee MEAS EAS SS Ps 21-43 
of joints and cracks in concrete pav ements “ 113 





\lanometers, pressure gages, types used in sta- 
bilometer assemblies ___ 133, 134, 137-143 
Maps, spot, use in highway safety education. _. : 146, 
150, 151 

\larking and signing no-passing zones on two- 
and three-lane highways_._. 189-194, 202 
\larl base courses, South Carolina experiments. 2!~24, 
26-32, 38, 39, 42, 43 

Marl wee ing courses, service behavior, South 
Carolina experiments 
Marr, Robert A., ch RS eae 215-216, 

Marshes, blasting in construction of highw ays 

I di ee 197-202 
Massachusetts Institute of Technology, shear 


test apparatus___..._..._...-- 43, 154 
Mechanical analyses: 
of crushed stone aggregates *______ 22, 187 
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Mechanical analyses—Continued. Page 
of samples of bituminous mats on sand-clay 
bases _ _- = 34 
of soils : 1, 13-16, 21 
see also Gri aiding of aggregate S. 
Metal eylinders as pressure ¢ hambers in st: ne 
ometers a , 140, 142 
Micaceous soils, densities obtained by Vi ales 
methods of compaction : al ES 
Micrometer dials, use with testing aiataatte 


140, 1 42 J 
Micrometer measurements: 
of length changes in concrete pavement 
slabs 113 
of width changes in joints of experiment: al 
reinforced concrete pavement 218 
Mileage taxes, State motor-carrier tax receipts 
from (1938) - . - 80) 
Mileages: 
of highways in United States 
highway systems (three classifications) 46 
marked, striped, rural highways 18u 
secondary and feeder roads 6b 


see also headings beginning Federal-aid 
vehicle mileages, see Vehicle-mileage data. 
Mitchell formulas, r 162 
M ixed-in-place me shod of construction of expe ri- 
mental bituminous-treated sur- 
faces____ bates 21-43 
Mixing methods used: 
for mortar specimens in tests of concrete 
curing materials 69 
in construction of experimental road sur- 
faces 1, 2, 17, 21, 26-39, 42, 43, 174 
Mohr’s circles of stress, r., r. to p 137, 153 
Moisture content: 
of circular track test sections before and 
after traffic tests > 
11, 17, 174-176, 178-180, 185, 186 
of concrete 
aus affected by curing methods and 
materials 67-75, 216, 219 
variations in, effects on concrete slabs 8%, 
89, 93, 100, 112-114, 205, 207 
of soils 
optimum moisture content 1 
relation to— 
compactibility and stability 1-11, 
16, 17, 26-34, 37-39, 42, 4: 
173-186, 198, 2? 
shear resistance 133-144, 153, 154 
Moisture equivalents of soils 21, 39, 198 
Moisture warping of concrete pavement slabs 100, 
101, 109, 112 
Moments in bridge slabs, r. to p__- 230 
Mortar specimens, data from tests of concrete 
curing materials. 67-75 
Motion pictures, use in highway safety educa- 
tion 145-148, 150-152 
Motor-carrier tax receipts (State) and disposi- 


3, 17, 174, 185 


tion of, 1938_. 80, 129 

Motor-fuel enamel in United States: 
1936... 46 
SS ae ee eee ee 76 


Motor-fuel costs in winter ‘and in summer, data 


for miail-carrier motor vehicles 
(rural) __.. Ree: Y | 
Motor-fuel taxes, State: 
rates, 1938 76, 77, 168 


receipts from and disposition of, 1938 
Motor-vehicle receipts (State): 


27, 168, 169 


and disposition of, 1938 79, 128 
trends in motor-vehicle registrations and 
receipts, a_ - 163-170 


Motor vehicles: 
commercial vehicles, spacing on highways, 
lllinois requirements - -- 230 
grade tests 228-230 
mail-carrier motor vehicles (rural), operat- 


ing costs 217 
ownership— 

publicly owned motor vehicles 78, 167 

trends in, State and national __- 163-170 


passings on highways-.--- 221-230, 237, 238 
persons per registered vehic le. 164-167 
road-use study data__ ... 45-54, 62, 63 
slow-moving vehicles on highways 190, 


191, 228-230 
see also Registration fees (motor vehicle)— 


Registrations. 
Moyer, R. A., joint author, r. to p = 217 
Muck beds, blasting in fill construction 197-202 
Mud, —— through bituminous surface 3 


Muir, Levi 
Multiple-lane highways: : 
marking and signing no-passing zones on 


: 135, 138 


189-194, 


202 
recommendation _ _ __ 66 
Municipal (and State and county ) ow nership of 
motor vehicles ___- : 167 
N 
National Resources Committee, report_______- 65 
Nonplastic road-building materials, admixture 
treatment with water-retentive 
CS ee 173-187 
No-passing zones on highways, "marking and 
signing of _.... 189-194, 202 


Normann, 0. K., a.__- 195 -196, 203, 221-227, 237, 238 
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Oo Page 
OW FE TR ap ie tac cite eieeecesce 
Operating costs of mail-carrier motor vehicles 
5s sn ee neesehacesawee 217 
Oven drying of test sp ecimens RE Te ARR SE IES 56, 69 
P 
Paddock, Robert H., authorand joint author, a__ 45-54, 


62, 63, 163-170 
Painting or greasing to prevent bond: 


between concrete and dowels. _- - 

between concrete and steel reinforcement _ 209 
Palmer, L. A., author and joint author: 

a..; : my 157-162, 231-237 

r.,r. top OT 135, 138, 153, 161 (fn), 162 (fn) 
PEs Gy 6 Wares 608625555. cane enen 212, 213 
Paper coverings as concrete curing agents_____- §7-75 


Park and forest roads, ete., funds for, from vari- 
ous State tax receipts, 1938__ 127-130 
Parsons, A. W., a___-.- 197-202 
Passings on highways, vehicle: 
no-passing zones on two- 


and three-lane 


roads, marking and signing of, a__ 189- 

194, 202 

a . 221-230, 237, 238 
4 


Patrols, school safety (Wisconsin). ._..._- 
Pauls, J. T., int auther, @.....<....622:.-. . . 55-61 
Peat bogs, blasting in fill construction over_. 197-202 
Pedestrians on highways (Wisconsin): 
accident data 
motion picture __- 
safety, promotion of_- 
Penetration data: 
for bituminous materiais used in experimental 


152 


soph eae 152 


__------.-. 145-147, 150, 152 


surfaces in South Carolina.__._..... 21, 
22, 31, 32, 39 

for extracted bitumen from experimental 
mats On sand-clay bases______ 34 


Penetration methods of bituminous road con- 
struction: 
modified method used with emulsion on 
experimental road ____- ... 29,30, 42 
see also Bituminous surface treatment. 
Permeability of soils: 
coefficient of, computation by use of slide 


3 See eae 5 
determination, stabilometer assembly used 
| en AS 136 
Permeameter, falling-head____- 15 
Permits, see Licenses, permits, ‘etc. (motor- fuel, 
motor-vehicle). 
Photoelastie devices, use in three-dimensional 
problems of stress distribution. 235, 236 
Photography, use in highway safety investiga- 
EEE FINE I GT Di a 150 
Pittsburg, Calif., Test. Road______- 107 
Plane strain conditions, analyses of, usein design 
Eas ae, 157-162 


Planes of weakness, dummy joints, use in con- 
crete pavements______.- 121, 
122, 124, 125, 209-213, 218, 219 
Planning of highways: 
master plan for national highway develop- 
ment ; 65-06, 75 
on basis of road-use studies __ 45, 54, 62, 63 
Plantings, roadside, on cut slopes...________-- 17 
Plastic equilibrium, theory of, application in 
design of fill supported by clay 


underlaid by rock...-__.-_._.-- 157-162 

Plastic flow, plastic yield: 
Ee _ 100, 113 
of soils sedi siaslistily clasindis a lace ela pega atic 157-162, = 2 


Plastic limit of soils 
Plastic materials, transparent, use for outer shells 
of pressure chambers in soil-testing 
apparatus... i .s.5<s “ , 137, 139-142, 153 
indexes of soils_- 1-12, 16, 17, 21, 38, 
39, 58, 173, 174, 183, 184, 186, 187, 198 


Plasticity indexes of soils____--__-- 
Plasticity of soils: 
relation to compactibility and stability_... 1-12, 
16, 17, 21, 30, 38, 39, 58 
stresses at which soils under load become 
plastic. __. 
Plasticity tests of crusher- -run materials as indic- 
ative of service behavior - . 87 
Plunger type stabilometers __. 137, 138, 140, 142, 143 
— ...-..... 87-91, 100-104, 157, 158, 236, 237 
*olice: 
State highway police, funds for, from — 
State tax receipts, 1 
training of traffic officers __-____- 
Population, 


27-120 
—— 140-150 
distribution of, relation to motor- 
vehicle ownership and travel __.. 45-48, 
, 54, 62, 63, 163-170 
Pore pressures in soil samples, triaxial — test 
data : 36, 138, 144, 153 
Porousstones, use in shear tests of soils 135-140, 142-i44 
Potential theory, application in computation of 
stresses beneath foundations _- 
PUNE: Bins) ck cnen ence eee en 159, 161, 162 
Premixed bituminous materials, use in mainte- 
nance ofexperimental bituminous- 
treated surface , 31, 32, 35 
Pressure chambers in stabilometer assemblies - 134-143 
Pressure distribution: 
in clay soil tl by rock and preity, 


earth 159-162 
oftires on pavements ae Se OO 931, 232, 237 
over loaded circular areas __..__.__-_-.---- 231-237 


Pressure gages in stabilometer assemblies a || 
134, 137-143 
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Pressure(s): Page 
earth pressures against retaining walls, tri- 
axial shear test data 133-144, 153, 154 
inflation pressures of tires, relation to impact 
reactions in concrete pavements S4 
spring pressures on axles of motor vehicles as 
components of forces delivered to 


road surfaces by wheels. _.____. - S4 
see also headings beginning Pressure, a/so 
Stresses. 
Primary roads: 
mileage data___- tne 45, 46 
LSS a “45-54, 62, 63 
Prime coats, materials and methods used in con- 
struction of bituminous surfaces 2, 
17, 21-37, 17 4 
Proctor tests of soils____- eos 1,217, 174, 185 


Profiles: 
and measurements of surface displacements 
of experimental bituminous sur- 
faces _. 3, 5-7, 9, 10, 175, 178, 180-182 
of highway built over swamp 199 
Profilometers ‘ 3, 5-10, 175, 180, 182 
Publicity, use in highway safety programs 146-148, 150 


Radio programs, use in highway safety educa- 
ee ire a 145, 148, 150 

Rail steel, use as reinforcement of concrete pave- 
ments . 119, 208, 209, 214 

Railroad crossings, see Grade crossings. 

Ravelling of experimental bituminous surfaces __ 3-12, 
16, 17, 27-39, 42, 43, 173-187 
Recording instruments (traffic), trafficcounters —_195- 
196, 203, 228 

Regtijoaiien See (motor vehicle), receipts from, 


average receipts per vehicle : _. 168-170 

statistics, by States “ .. 79,169 
Registrations, motor vehicle: 

by population groups. ______- a eee 4548 

statistics, by States, 1938__ ada 78, 169 

SS Sa 163-170 
Reinforcement: 

ofconcrete pavements 112, 118-120, 205-214, 218, 219 

of undersoils of earth fills _- e 162 
Retaining walls, design _- 133-144, 153, 154 
Retreatments of experimental _ “bituminous- 

treated surfaces ks .. 21-42 

Revenues, highway, and disposition of 45, 


62, 66, 77, 79, 80, 127- 130, 163-170 
see also headings beginning Federal-aid. 
Richart, F. E., joint author, r.,r. to p_-....._.-_- 88, 104 
Right-of-way acquisition 65, 66 
Right-of-way —_ in relation to transitions, 


Ring type of stabilometer_____. ~ 7 442, 143 
Road-mix method, use in construction of ex- 
perimental bituminous-treated 


eae .-- 21-43 
Road-use seudine, preliminary results of, a... 45-54 
62, - 
Roadside improvement by rounding cut slopes 
Rodgers, Roe P., joint author, a _______. 45-54, 62, 63 
Roosevelt, President Franklin. re ware of 
i) 4 eee 65 
Roughness indicator_. ------ 85, 103 
Roughness of roads, surface displacements___- 1-12, 
16, 17, 29, 32-38, 83-86, 118, 125, 
175-183, = 
Rounded cut slopes__.....__.___-__-------- 2 
Roy, N. H., joint a a eae 88, 108 
Rubber (iatex) en as concrete curing 
i eS 67-75 
Rubber types r aeiiiaatens RRR: 134-143 
Rupture, moduli of, of concrete... _______. 108, 118 
Rural areas, residents of, road use by___. 45-54, 62, 63 
Rural mail-carrier motor vehicles, cost of operat- 
SOesecesencocsecoosooscocececce ‘ 
Rural roads: 


expenditures for, allocations of funds for 
tate highways and for local 

roads and streets __ 62, 63, 65, 66, 127-130 

marking and signing no-passing zoneson.. 189-194, 


slow-moving vehicles on, relation to —_—. 
capacities of highways___......- 
|, Se aay 45-54, 62, 63.6 65, . 66 
see also headings beginning Federal-aid. 
Rutting of experimental bituminous surfaces. 3-10, 
17, 33, 36, 175, 177-180, 182, 183 


Ss 
Safety: 
factors of safety in design— 
of concrete pavements... 83, 86, 87, 101, 125, 126 
of fills on clay strata underlaid by rock _ ‘161, 162 
highway _— me activities of the 
State Highway Commission of 
ITE 
Sand: 
as component of— 
course materials, see Sand-clay— 
Sand-clay-gravel. 


blended aggregates __._........-_.__-_-- 59-61 

as subgrade material_.........._____- 21, 22, 32, 116 

— ion by vibratory compactor-------- 56 
lensit 





and rates of consolidation... __......___- 
critical densities, determination _- 
stock piling, Indiana specifications G 
use in retreatments of experimental bitu- 
minous-treated surfaces._ 24, 25, 28, 31,32 
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Page 
Sand-clay . 1,3, 6,9, 11, 12, 16, 
21, 22, 25, 26, 30-39, 42, 43, 57, 58, 173 (fn) 


Sand-clay-gravel __ 1-12, 16, 17, 57-60, 173 (fn), 187 


Sand layers, use on undersoils of fills _. oa 
Sand strata underlaid by clay, foundations on, 
stresses beneath __ _- 231 
Saturation of road materials, testing after sub- 
jection to___ 153 


Scarifying operations 27-31, 36, 58, 182 (fn), 183 
School children, education in highway safety. 145-152 
Schools, training, for traffic officers 148-150 
Seal caps, use for joints in reinforced-c oncrete 
pavement 210, 212 
Seal coats of experimental bituminous-treated 
surfaces. ____ .. 21-24, 26-37, 39-42 
Sealing: 
of surfaces of mortar specimens during curing 


processes _- 67-75 
of weakened-plane joints in ‘reinforced con- 
crete pavement, tight seal 219 


Secondary roads: 
and feeder roads— 
Federal-aid projects, status of. 19, 106, 132, 156, 
240; rear covers of Nos. 2-4, 8-11 


improvement, recommendations it 
and local rural roads— 

mileage data_.__ : iaiankee 46) 

travel on___. 46-48, 2 


Sedimentation periods in hydrometer tests of 
soils, equivalent grain sizes for 
various periods 13, 15 
Seibert, E. C.. joint author, r., r. to p 135, 138, 153 
Semicircular be -aring areas of e dge loads on pave- 
ments. -_- 95, 96 
Service behavior: 
of experimental roads— 
bituminous surfaces on sand-clay-gravel 


base courses ___ 1-12, 16, 17 
bituminous-treated surfaces on sand-cl: ty 

and marl bases__-- 21, 26-43 
nonplastic materials treated with water- 

retentive chemicals 175-187 

reinforced concrete roads _ 206 208, 214, 218, 219 

of soil-type bases, relation to densities 5s 


Settlement of soils: 
accelerated settlement of embankments by 
blasting, a___- 197-202 
see also Compaction, consolidation. 
Shear bars, use across weakened-plane a in 


concrete pavement. - - - 210, 212 

Shear tests of soils: 
direct shear tests____.__- west : 143, 144, 153 
triaxial shear tests, a________- . 133-144, 153, 154 


Shearing stresses: 
in clay strata underlaid by rock and support- 
ing earth fills.________- 157-162 
in materials tested in stabilometers 138, 139, 143, 144 
in plastic materials pressed between two 


rough parallel plates __- 158-160 
in steel reinforcement at weakened plane 
joints in concrete pavements. - 210 
under loaded circular areas ___. 231-237 
Sheet asphalt pavements, blended 1 aggregates for 
ae = 61 
Sheppard, W. F.,r. to p__- 234(fn) 
Shrinkage of soils, shrinkage limits, shrinkage 
are 21, 26, 39, 198 
Sight distances on highways 66, 


189 194, 202, 2 29- 227, 229, 237 
Signs and signals, highway - _ 150, 152, 189-194, 202 
Silica, siliceous aggregates______...._.-- 1, 26, 39, 97, 173 


Silt contents of various soils - 21, 198 
Sisal fibers, use to reinforce waterproof pape T as 
concrete curing agent._________- 68 
Six-wheel trucks and trailers, critical stresses in 
concrete pavements produced by 83 
Slag, use in circular test track sections in studies 
of water-retentive chemicals 173- 


175, 181-187 
Slide rule and special indicator for use in soil tests 13. 16 
Slump of concrete used in experimental pave- 


aa 210, 211 
Snow and ice removal from rural highways, 
pS ee ee 217 


Sodium chloride as admixture in nonplastic 
road materials__ 173, 174, 177-180, 183-187 


Sodium silicate as concrete curing agent__.._... 67-75 
Soil analyses of limerocks or marls_-_____-_--- ; 39 
Soil base course materials.._______________-____- 1-12, 


“16, 17, , 21-43, 58-61, 173-187 
Soil constants: 
data for various soils_._..__...._-- 1, 21, 39, 174, 198 
er aus waewasegeessecusessdascecuuas 15(fn), 154 
Soil grains: 
grain size Sean, calculating board 
ES Se eS Se 16 
grain size distribution, hydrometer test for, 
simplified computation of__ . 13-16 
Soil groups, classification data for various ‘soils __ 21, 


30, 36, 38, 197, 198 
Soil mechanics: 
application to design of fill supported by clay 
underlaid by rock___-.____.___- 157-162 
SS ) =e 153, 154, 157 (fn), 161 (fm), 162 (fn) 
Soil mortar (material passing No. 10 sieve) in 
circular track test sections --____. 
11, 12, 16, 17, a a7 
16, 17, 21-43, 173. is 
Soil samples, preparation in stabilometer tests 135, 
136, 139, 140, 153 


Soil roads, bituminous surfaced 








Soil tests: Page 
compaction tests ... 1,2, 17, 56-58, 174, 185, 198 
hydrometer tests__-___- 13-16 
mechanical analyses : ~ 1, 13-16, 21 
triaxial shear tests __-__- 133-144, 153, 154 


Soils: 
movement in loaded areas, plane strain con- 
ditions in fill supported by elay 


underlaid by rock 157-162 
pulverized soils as components of blended 
aggregates -_ at) 


see also names of soils, also headings begin- 
ning Soil. 

South Carolina roads, experimental bituminous- 

treated surfaces on sand-clay and 


mar] bases.. __. 21-43 
Spangler, M. G : 89, 93, 104 
Specific gravity (ies): 

of aggregates __- 56, 57 

of bituminous materials used in e xperimental 
surfaces 22 
of soils oe 13-16 
Speeds of motor vehicles on highways. - - S3-S5, 
191-198, 217, 221-230 
Sprayed materials as conerete curing agents 67-75 


Sprinkling operations 
in construction of— 
bituminous-treated surfaces on marl 
bases 26, 29 
circular track test sections. 2, 5, 16, 175-184, 186 
in curing of— 
concrete pavements. _ _. 215, 216 
mortar specimens_-____- . 68-75 
Stability: 
of bituminous surfaces as affected by type 
and condition of base courses. - 1-12, 
16, 17, 27-39, 42, 13 185-187 
of road materials— 
mixtures of granular aggregate and clay 
binder as affected by water proof 
surfacing : 173 
see also Shearing stresses. 
Stabilization: 
of embankments by blasting . 197-202 
of soils, experiments in South C; arolina 22, 
26, 27, 42, 43 


Stabilometer tests of soils, stabilometers 133 
144, 153, 154 
Stanton, T. E. 107 


State highway obligations, funds for service of, 
from various State tax aman 
SSeS = . 127-130 
State highways: 
funds for, from various State tax rece ipts, 


1938. . 3 EE: 127-130 
travel on. - -- .---- 45-54, 62, 63 
Steel reinforcement of concrete pavements: 
continuous reinforcement, experiments, a 205 
214, 218, 219 
design and placing-.-- . 112, 
118-120, 126, 205-214, 218, 219 
elongations of steel. --._.---- - 119, 122, 210 
A Oe 120, 208, 209, 214, 219 
Stereogoniometer (Kry nine) __. _.-- 235, 236 
Steuber, William F., a. -..--- 145-152 
Stiffness, relative, radii of, v alues in design of 
concrete pavements ____- 8 


Stokes’ law, use in computation of soil grain Size. 13-16 
Strains: : ' 
in concrete cantilever beams under statie and 


impact forces of same magni — 86 
in concrete pavement slabs. - _. 87, 88, 100, 207 
in materials tested in stabilometers 38, 


139, 142- 144, 153 
plane strain relations in elay strata underlaid 
»y rock and supporting fills 157-162 
Straw coverings (wet) as concrete curing agents. 67, 213 
Streets, city: 
funds for, hg various State tax tetas 
1938 


ee 27-130 
improvement of, recommendations... ____- “66,7 7h 
mileage data (United States) --~_--_- 46 
travel on, motor vehicle. _-.-~_._.-- _ 46-48, 54, 62 

Strength tests, see Compressive strength — ~Flex- 

ural strength— Tensile strength. 

Stress coefficients for corner, interior, and edge 

loading of concrete pavements _ _ 90-92 

Stress cycles in tests of fatigue limits of concrete SO 
Stress-strain relations of materials in triaxial 
shear tests........-. 138, 139, 142-144, 153 
Stresses: 
in clay strata underlaid by rock and support- 

ing earth fills. ___- ----. 157-162 

in concrete pavements, analyses of........ 88-104, 


: 107-126, 205-210 
in plastic materials between two ates 


parallel] plates... ............- _. 158-161 
in soils under pressure, shear stresses. ___- 133 144, 
143, 154 


in steel reinforcement of concrete pavements. 83, 
119-122, 206-210, 219 
in tie bars used in longitudinal — of con- 


crete pavements ----- 120-122 
under loaded circular areas— 
ARE ee 231-237 
taree-dimscasionel stress systems, anal- 
Sa 231-2. 
Strip loads on clay underlaid by rock, ‘stresses 
produced by__......-..._.-_-. 157, 160 
Striping of pavements, State practices ... 189-194, 202 


Sub-bases of bituminous surfaces, water in and 
effects of____- 1-7, 10, 16, 17, 38, 173-187 


























Page 
Subgrade modulus, variations in as affecting 
computed stresses in concrete 

pavements 87-04, 

97-103, 109-111, 123 
Subgrade resistance to movement of concrete 


slabs 
as affected by tar-paper treatment of sub- 
grade 118 
coefficients of 114-117, 119, 208 
relation to deve lopme nt of stresses in slabs 112- 


119, 205-210 
see also Subgrade modulus. 
Superhighways, transcontinental 
Supporting power of soils 


65-06, 75 

133-144, 

153, 154, 157-162, 231-237 
see also Base courses. 

Surface treatment, bituminous, see 

surface treatment. 

Surfacing materials: 

aggregate-type surfacing materials (coarse- 


Bituminous 


graded), chemical admixtures in 173- 
187 
semirigid materials, triaxial shear tests of. 133-144, 


153, 154 
see also names of surfacing materials and 
names of types of surfaces. 
Surveys: 
marking and signing of pavements 180-194, 202 
traflic surveys, traffic counters and detectors 


used in 195-196, 203, 228 
see also Passings on highways, vehicle—Road- 
use studies. 
Suspension, soils in, computation 13-16 


Earl C. (E author, r.,a 126, 
205-214, 218, 219 

blasting operations in highway con- 
struction over 197-202 

Swell tests of materials, apparatus for 135-137 


Sutherland, ), joint 


Swamps, 


T 


Tar, types and quantities used in experimental 

bituminous surfaces 2, 21-37, 

Tar paper treatment of loess subgrades 118 

Tarred felt as joint filler in concrete pavements. “120, 121 

laxes (user) and revenues from, motor vehicle 45, 

62, 66, 76, 77, 79, SO, 127-130, 168-170 

lrelemeter data for length changes in concrete 
pavement slabs 


39, 174 


113 
102-104, 126, 231 
differentials, development in con- 
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